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Abstract 



PROBLEM TO BE SOLVED: To provide a method for efficiently obtaining a high-quality reduced type 
coenzyme Q10 useful for a food, nutritional functional food, food for specific health care, nutritional 
supplement, nutrient, animal medicine, beverage, feed, cosmetic, medicine, therapeutic agent, 
prophylactic, etc., by a method suitable for production on an industrial scale. 
SOLUTION: This method for producing reduced type coenzyme Q10 crystal comprises reducing 
oxidized type coenzyme Q10 by using a hyposulfite in a mixed solvent of an organic solvent and water 
and crystallizing the formed reduced type coenzyme Q10 from the reaction system. According to the 
method, high-quality reduced type coenzyme Q10 can be efficiently produced without requiring 
additional operations such as extraction of the formed reduced type coenzyme Q10 to an organic phase, 
concentration, etc. 
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[0 04 4] S7^*S^Q 1 .«lB4gS©^StSi*K{t 

. ±sb*»«c*w 5 itTESMif jsq, o ©?££ 

<tUr. #il 1 w/w%JULh. J?*L< tt2 w/w%« 
±r*S. ±|Rtt % 1*CclWlR3ftfc<,>a*. 3gBB«&J*ft 
t£<hl>5«*>6. 400w/w%. £f£U<B200 
w/w%, J: 9 L- < « 1 OOw/wX, i»)fcW5 

[0 04 5] 3 6(c. ±ie^«Cc»-rsS7cSfflB^Q 

«©««§«:. M7mmmmQio<o®Mm.>£tfm< l cmc 

[0 046] ffl&mm. iswuxx?-**. x-tvu 
81. x k yjuffl©^ ±j£©£n< . £Hb*sR[gas 

[0 04 7] IJHbkJRSL BSx^fAi, X—5MU 
[0 04 8] S/c. T^n-^jffl. x h r; ggor> 

X-fM (PUB. f |-7tFQ77>, it**-? 

>. 7th-F'j;l/f) <kt»o/c*<b©ia#ftt©iSl,iW 

[0 04 9] TJU:n-;U^. x h y;U». — Sf5©x-^ 
^St©-5 *>rB. x h 'J;l/MO'x-f;WjfS L 
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[0 05 0] fel±©}gjj|t©4>t?*>. »Mu fett^F©ttS 
(09;L«\ Sfi?g£^#3fc#©®ffi&tofi#T#, 

@JR©fTl»»*>-ft»8W5 ( 1 MET. ^33 0- 1 5 0 

•c> , m&v<omv&^mRvmum : t l c#mLtcftt> 

Sit L/tC < 2 0 "CJWT. !if$l<ii$S)10 'C 

«T. J:0»$L< ii,#j0 -CfetT) . tttt*M5t,» 
( 2 0"Clctel>tfi 1 0 c pfcTFI?) ) *#*t,r»e 

J»ffeLStl>4>©#*f*L<. -flS&c, Witt*. j».**tj7 
0 *CJy±. L < «#> 8 0 *C«±. i 0 Sf $ U < 
9 0 *C«±©4>©*5ftffl3tiS 0 

[0051] ±sa©w«sssw»*B. sisnr. jsie^ 

[0 05 2 ] *«MK*Jt,»ri4. MTvMt L-C-Affi/m 
^KlJtF^Ag-CS.5. 

[0 05 3 ] *»Wtt. IR*^©S1^>6. fipH7 
WT. »SU<«pH3~7. i0»SO< «pH3~ 

6-enjfe$n6, ±fe P H«, iaK^ssK^©^^© 

[0 05 4] ±SffiXffi»ffl8B©fi6ffl««. 1*CC«RSh 

30 r. »1/511«±. WSL< «^32/5SSW±. 
«t0 5f*O<B*«j3/5SS«±-r*S. ^<-C4>^fK: 

M. ^2/5aa~^jiBias©iiH-cfi^{c*!i-c^ 

So 

[0 05 5 ] 2|s:^Hj«. ^JiSS{C>lt-r4SJ£;^©jt7c 

±. »SKBfi3w/w%£(i, <fcO»SL.<«^5 
w/w%J^±. i <0 t>Mto 1 0 w/w%W±-CHfil3 ft 
40 S. JJRtt, »«cl|KIIRStia«,>*J. fifi6 0w/w 
%, Sf*L<BiKj5 0w/wX, J;iQ{!fSL/<«^4 0 

[0 05 6 ] *|61i(c*jWS*Oftiitt, ^tJAB. S 

[0 05 7] ±!B*©{£fflfi«. WcMR3*l«C.lr»«t. 
±K^«.18i©*«:*f-r5*S*3. #ii. 3 0 w/w 
50 %«T, HfSl/<B2 0w/w%fe(7, J:9£f£0<« 
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1 5 w/w%ktf-t*9. ttc. ikmotcMTmrnmrn 

Q l0 ©X^ V-iS&tfi. ^^«OfifiCC>Pt(>-C. 15w 
/w%«T, SfSL< til 3 w/w%tTF, iOHSL 

< B 1 0 w/w%tWtft£J: 5K13$gT£©* s ilt->. 

q 10 ©^.7 £i§i&©fifiK:#to-c. tn 

w/w%tt_h. L< «2 w/wWi£&-5fir£> 

[0 0 5 8 ] fticfflmztite^fiK nmi 0 

O-CJWT. »S U< «8 0°C«T. iOS?* U< B6 0 

•cJiiT-r^issns. rm.it, ^©mbsa-c&s. a 

5?. 0~10 0'Cfig. &£L< «0~8 O'Cfig. J: 
<D * 0 < « 0 - 6 0 -CSS-CW MCtHJS-C # £ . 

[0059] Lfrbte&b. M7immmmQ„<Dttmts: 

*g^f ZCtiZMLWC. MIS, *HMfC^SjilJ^* 

t „©6 0%kU:. «FSU<{i7 0%fe(±. 5 

< us o %«±^HB-r * «fc ^ icg^-r £©#»* l 

[0 06 0] W«^i7Ki©?g^S^. 7ki©tS?§ 
14©{£l>W«?§^<b*<!:©zM^?«-C4)-5»lS^(C«, W 

ts^««ti <t *t samma-r cc 2 *i ^^ast s c <t . x . 
s*wcc > wts^j^wc*©^©^^ 

£ ©f B?§1£ ©<gc >W«?SSSI £ ©ig^S^-c* 
— «K. AlUfifiH:. ft 1 0 -CfclTjWff* b < . ft5 -c 
[0 0 6 1 ] 3 jcMfiiBgR Q, „ \m. t WfvSJS<0 

YW (jttttSS) iT5W}«9 , B» h±CC*Jt,»T. 
(15'C, 15w/w%), (13'C, lOw/w 
%) . (9'C. 5w/w%) (6'C. 3w/w 

jg^A^xti. ^*i7->^^7-*>^©flii&i^{t*^ 

[0 06 2] *^CC*5l,»-CB. j&etoti;. &£&SHfT 
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ftfcl>**. ft 4 0 ^^HtTPC* »J . Jf$L.< 

Bft 3 0 •C/B#MfelTT?* 0 . «t 0 O < ttft 2 0 *C 

[0 06 3] SWWiatifc-RcSSMlTiOjWf * 

uu. m{asa^co©«^BiTS8&^iL/-c, a?&ft 

0. 0 1 kW/m'WJ:, *?£b<ttftO. 1 kW/m' 
tUb. J; 9 «F £ L < Bft 0 . 3 k W/m J feU:©**** 

[0 064] *ftHK. ii^, 2 4«HBI«f«3. jff$L< 
«1 0B#F^«F*9, «fcO»*b<«5«FlBfetrt«:3ETS* 

[0 06 5 ] C©«fc^«CUr»6nS®7ca«P3RQ 1 „ 
20 tfi&timSlcJ:ZW&ftm> IK. 4r-*iJfe*4tft». 

[0066] *-*mmt. —mc, *. DWEr^a- 

;l«(fii!ff3ll<«, l- 
7"a>>^y-;U, 2 --furtS—to, l-?#S-Jl>, 2 
-iv r/^UTJUa— 2->^U-l 

r*. ify-;W*t/i>. ) ^Birifi©*£tB®tt© 

30 0 »* 1/ < « 5 -C«T«c^iP Urtf *>ti 9 

t^ntcmmt. Etc. rt»*^tgtt^^{c«ftLfc«E 

ttAHBI XJ^RMS) tcSft^ttii. WET. 

[0 067 ] M®^^ffiaT(c-rie5fe-r.2.c 

5cJR^fS]±-Wi7cSiJa©<Si)S«:fe^:#<tF#r-5»„ ffiiS? 

So 

[0 06 8 ] *$mx. «t 0 . SIS O < fcuMJROWKJfc 
». MtcSIoKJ; S jiTcMffiif^Q, . ©^fiX~S7cMffl 
«* Q, . O JWf i t > o fc-I©I15:1 0 r */M fc § 
ft. — S5cMfflfi!|RQ l .B B imL. SHX^ftS. % 

50 B*Q,./»fbS!liBIBRQ,.©MtbW. 9 6/46J 
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_L (fftL<«9 8/2«±. cfcf3ifSL< 9/1 
[0 06 9] 

TIBH P L Cfl-tfrtc J; <0 ft 6tifcfi7cSHI» 

fcOTH:ft<. *fc. NKc, «7c3aii»JRQ„£fMfc 10 
3atB«Q,.£©*«tt:fc. *©±IEffl48B£T*fc© 

(HPLC»*fM=) 

SYMMETRY C18 (WatersS) 
2 5 0mm (fiS) 4. 6mm (rtS) . &ftfll ; C, 
H,OH:CH 1 OH=4:3 (v:v), tfcffiifeg ; 2 
lOnm, sSai ; 1ml /m i n . M5tMWMMQr,<D 
m$mr$ : 9. lmin, !Mtl9ftH£RQ 1 .©&&B# 
US ; 13. 3min. 

[0 0 7 0 ] (XNlMl) 1 0 0 g©Mt£MMRQi. 20 
(^6JS9 9. 4%) 42 5"C-C 1 0 0 0 gr©^7'£>tC 
iMStfc. <«*f»f*«l*0. 3kW/m 3 ) 0 

tUb) 1 OOgKl 000ml ©7k4flnx.T?gft? 
7k?§#t4. ^MCgsJJllU 2 5"C. pH4~6-C^7cS 

i£4tfo/c„ 2B#r B i©JSf£;^. %tn (m&mwmuo. 

3kW/m 3 )4i^W. 2°C*-C^*PL, a&©X7'J 

ssufc. f# 6hfc^7 y-4?i&E*>iau sSb14^ 

<$x£v-;k ^x^y-ju, ^-v^ 30 
>-C Jilted b (j5fe#(cfflc>fc^^S8E©?ae{3:2 - C) , 
&*£H4i&IB&;II (2 0-4 O'C. l~30mmHg) 
-r^Ci^CiO. &&©tt*ttlij|9 4 g^»fc 

ftS!ffl»5RQi.©Sai:b«9 9. 7/0. 3. StcM** 
B3RQ,„©*6l£W:9 9. 4%X-$>^>1c. 

[0071] <.mmM2) loogo^kaiiiQ,, 

(H&9 9. 4%) 4 2 5*C"C 1 5 0 0 s<Dt- h5t K 
077^-^1 5 0 0 gr©x£y-;Utc?gfi?;* -t+Zt. 

(JW¥»r»»*0. 3kW/m') 0tt*J6. ®tc 40 
JPJ£ LXA&mWti- h'JvA ($$jK7 5 96«±) 1 0 0 

etc 1 0 0 om 1 ©7k4iin^.r?gjs$-a-/c*^fg4. '& 

HcmOL. 2 5'C. pH4~6raro5J&4?Tofc. 

2^pM©sjtea. (awsjfstt* 0 . 3kw/ 

m J ) 4&W. 2°CS-C^*P0, &fe©X7'J-4J# 
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-to, ^i*y-;w-cjiicci5ti^L> (^tcfflc^fc 
»««©»*« 2 -C) . U1&ik&ffl3E&m (2 0-4 0 
•C, 1-3 OmmHg) Cited: 9. Sfe©$aS^ 
A84g 4ff/c (*^4X*8 4-=e;U%) . ft 

©iiTiMfflp* Q t . /sw taaraafQ . . ommmz 9 

9. 4/0. 6, a7cStfffl^Q 10 ©i|3fieK9 9. 1% 

[0072] (03zmi) mmmivmhtitci g com 
ymmmm q* , 4. 25 -cr-cai 1 tc^r^a^is 2 0 

gtCjgflSLfc. t^P. 2-5*C-C2 4l^BI©aB¥a. ffi- 

*©sss^*q. ./KftasfiWJRQ, 0 ©astt4i'j 

5El,;fc«S**aiK:5*T. 
[0 07 3] 

[in ] 



■tg^R — 


R 


# xn u tfi/uj* 

t e r t — :/^ytot— ^/U 


99. 1/0. 9 
98. 7/1. 3 
98. 8/1. 2 
98. 9/1. 1 
98. 9/1. 1 
9 8. 6/1. 4 
98. 5/1. 5 
6 9. 2/3 0. 8 
3 1 . 0/6 9. 0 
6 7. 3/3 2. 7 



[0 07 4] <#%«2) JWfcm-CWfcftfcl *©» 

jaa«»3RQi. 4. 3 5 "CT-cgu tzm-r&mmm 1 0 
0 s <£®m bit. 3 5-C-C2 4 mmcomm^ 

was. bid&mzm 2 tc^r. 

[0 07 5 ] 
[SI2] 





R 




96. 7/3. 3 
96. 4/3. 6 
96. 0/4. 0 
4 6. 1/5 3. 9 



[0 07 6 ] (£ttff| 3 ) Myufflt LXXMSmt- h y 
■5 A (£6a7 5%iy±) 40gK1 0 00m 1 ©7k4JJD 

i twimdcm\ ae©^M^ B %9 4 g4t#fc (w^nx 
^ mmmm q, . ©*»tb« 99. 4 / 0 . 6 . iiTc^ffl 

S5^Q,,©MiSti9 9. l%X-$>~3lt. 
[0077] 

(»«©»*] ^©^ISJ: 1 ?^^©-?. X 



2003-1 13129 



(72)^^ ±ffl F £~A(#^> 4B018 MD23 ME06 K£10 MF10 

^lSMffiSSrt3^^fIKfa^l40-'15 4C206 AA04 CB2 5 M^Ol WK04 2C21 

4H006 AA02 AC42 AD15 BBH BB14 
BB15 BB21 BB31 BB61 BC50 
BC51 BE90 GP03 
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